We prove the large deviation principle for the joint empirical measure of pairs of random variables which are coupled by a ''totally symmetric'' interaction. The rate function is given by an explicit bilinear expression, which is finite only on product measures and hence is non-convex.
interprets empirical measures of eigenvalues of random matrices as a system of interacting diffusions with singular interactions.
1.2.
In this paper we study empirical measures which can be thought of as a decoupled version of the empirical measures generated by random matrices. We are interested in empirical measures on R 2 generated by pairs of random variables that are tied together by a totally symmetric, and hence non-local, interaction, see formula (1) for the (unnormalized) joint density. Under certain assumptions, we prove that the large deviation principle in the scale n 2 holds for the joint empirical measures, and the rate function is non-convex. As a corollary, we derive a large deviations principle for the univariate average empirical measures with a rate function that superficially resembles the rate function of random matrices, see Corollary 1; an interesting feature here is the emergence of concave rate functions, see Remark 3. (Eigenvalues of random matrices are exchangeable and the large deviation rate function for their empirical measures is convex; infinite exchangeable sequences often lead to non-convex rate functions, see Dinwoodie and Zabell (7) and Ref. 3, Example 3.)
1.3. Let g: R 2 Q R be a continuous function which satisfies the following conditions.
In the following statements we use the convention that −log 0=.. 
